Pharmacological and biochemical characterization of human cytomegalovirus-encoded G protein-coupled receptors.
Human cytomegalovirus (HCMV) is a widely spread herpesvirus that can have serious consequences in immunocompromised hosts. Interestingly, HCMV genome encodes for four viral G protein-coupled receptors (vGPCRs), namely, US27, US28, UL33, and UL78. Thus far, US28 and UL33 have been shown to activate signaling pathways in a ligand-independent manner. US28 is the best characterized vGPCR and has been shown to be potentially involved in the development of HCMV-related diseases. As such, detailed investigation of these viral GPCR is of importance in order to understand molecular events occurring during viral pathogenesis and the potential identification of novel therapeutic targets. Herewith, we describe several approaches to study these HCMV-encoded vGPCRs. Using molecular biology, tags can be introduced in the vGPCRs, which may facilitate the study of their protein expression with various techniques, such as microscopy, Western blotting, enzyme-linked immunosorbent assay (ELISA), and flow cytometry. Furthermore, radioligand binding studies can be performed to screen for ligands for vGPCRs, but also to study kinetics of internalization. We also describe several signal transduction assays that can evaluate the signaling activity of these vGPCRs. In addition, we discuss different proliferation assays and an in vivo xenograft model that were used to identify the oncogenic potential of US28. The study of these vGPCRs in their viral context can be examined using recombinant HCMV strains generated by bacterial artificial chromosome mutagenesis. Finally, we show how these mutants can be used in several pharmacological and biochemical assays.